Investigation of the lipid domains and apolipoprotein orientation in reconstituted high density lipoproteins by fluorescence and IR methods.
The reconstituted high density lipoproteins (rHDL) that were described in the preceding paper (Hefele Wald, J., Krul, E. S., and Jonas, A. (1990) J. Biol. Chem. 265, 20037-20043) are used in this study to analyze the organization, conformation, and dynamics of the lipid phase, as well as the relative orientation of the apolipoprotein alpha-helices and the lipid hydrocarbon chains. Two fluorescence polarization probes and a fluorescence polarity probe were used to detect the lipid phase transition behavior of the various particles, and to estimate the lipid order, mobility, and environment polarity in their gel and liquid-crystalline states. Infrared attenuated total reflection spectroscopy was used to estimate the content of secondary structure of the apolipoprotein, and the orientation of its alpha-helices with respect to the lipid hydrocarbon chains. In addition, the infrared spectra were analyzed in terms of the conformation and organization of different regions of the lipid molecules in the rHDL particles. The results indicate that the overall organization and conformation of lipid molecules in a lipid bilayer is preserved in the rHDL particles, but that progressive increases in apolipoprotein content straighten the hydrocarbon chains and decrease their packing order in the gel state, and decrease their mobility in the liquid-crystalline state. The presence of apolipoprotein also affects the conformation of the lipids at the level of the ester bonds and the head group of the phospholipid. In all three particle classes the content and distribution of secondary structures of the apolipoprotein were similar, and the alpha-helical segments were parallel to the lipid hydrocarbon chains.